Central administration of neuropeptide S (NPS) in rodents induces arousal and prolonged wakefulness as well as anxiolytic-like effects. NPS has also been implicated in modulation of cognitive functions and energy homeostasis. Here we present a comprehensive phenotypical analysis of mice carrying a targeted mutation in the NPS receptor (NPSR) gene. NPSR knockout mice were found to exhibit reduced exploratory activity when challenged with a novel environment, which might indicate attenuated arousal. We also observed attenuated late peak wheel running activity in NPSR knockout mice, representing reduced activity during the subjective evening. These mice also displayed increased anxiety-like behaviors when compared to their wildtype littermates, although analysis of anxiety behaviors was limited by genetic background influences. Unexpectedly, NPSR knockout mice showed enhanced motor performance skills. No phenotypical differences were detected in the forced-swim test, startle habituation and pre-pulse inhibition paradigms. Together, these data indicate that the endogenous NPS system might be involved in setting or maintaining behavioral arousal thresholds and that the NPS system might have other yet undiscovered physiological functions.
Introduction
Neuropeptide S (NPS) is the endogenous ligand of a formerly orphan G protein-coupled receptor and was shown to produce arousal and increased wakefulness [41, 35, 6] . In addition, central administration of NPS can also promote anxiolytic-like effects [41, 18, 40, 16] and has been shown to facilitate extinction of fear memories [16] and modulate expression of contextual fear conditioning [21] . Further studies have also found evidence for a role of NPS in feeding behavior [3, 37, 25, 7] .
Transcripts for NPS receptors (NPSR, also known as GPR154 or GPRA) are found to be widely expressed in the rodent brain, including several hypothalamic nuclei, nuclei of the thalamic midline, thalamic paraventricular nucleus, amygdala, subiculum and various cortical regions [42] . In contrast, the NPS precursor protein is expressed only in three discrete brainstem nuclei in the rat brain: the pericoerulear region, lateral parabrachial nucleus and the principle sensory 5 trigeminal nucleus [41, 42] .
The NPS receptor was originally identified as a candidate gene for asthma susceptibility [17] and specific haplotypes in the human NPSR locus have been associated with a number of allergic or immunological disorders such as rhinoconjunctivitis [22] , respiratory distress syndrome [32] and irritable bowel syndrome [10] . It was therefore surprising that a study using NPSR knockout mice found no evidence for abnormal respiratory or immunological functions [2] . However, one of the asthma-related haplotypes includes a coding single nucleotide polymorphism in human NPSR that significantly changes agonist efficacy of the receptor protein in vitro [33] and this polymorphism was recently found to be associated with panic disorder in male patients [27] or circadian phenotypes, such as average bedtime, in a normal population cohort [11] . Arousal, defined as the level of alertness during the wake state, is one of the major factors controlling average bedtime, i.e. the time when a person usually goes to sleep. Thus converging evidence from our preclinical studies in mice showing that central NPS administration increases arousal and the genetic association of NPSR with bedtime behavior indicate that the NPS system might be involved in regulating behavioral arousal levels.
In the present study we have used NPSR knockout (KO) mice and their wildtype (WT) littermates to study physiological functions of the NPS/NPSR system. By using a battery of behavioral assays we have assessed phenotypical differences between NPSR WT and KO mice with respect to arousal, circadian profiles, anxietyrelated behaviors, emotional reactivity, sensory-motor functions, reflex adaptation and motor performance.
Materials and methods

Animals
NPSR KO mice were generated in a 129S6/SvEvTac background as previously described [2] . Initially, four male and four female NPSR KO mice and an equal number of 129S6/SvEvTac male and female mice were obtained from Taconic Farms Inc. (Germantown, NY) to establish a breeding colony. NPSR KO mice were either maintained by breeding of homozygous animals or were mated with 129S6/SvEvTac mice and heterozygous offspring were then used for further breeding. The breeding scheme followed common guidelines for colony maintenance of transgenic mice to minimize the potential for genetic drift [9] . WT littermates were used as controls in all experiments, except analysis of NPS-induced hyperlocomotion where additional male 129S6/SvEvTac mice (8 weeks old) were purchased from Taconic Farms. All offspring were group-housed (3-5 animals per cage) under controlled conditions (temperature 21 ± 2
• C; relative humidity 50-60%; 12 h light-dark cycle, lights on 6:00 a.m.) with free access to food and water. Offspring were obtained from stable breeding pairs and genotyped by PCR as described previously [2] . Male mice between 8 and 15 weeks of age were used for behavioral analysis and were regularly handled prior to experimentation. Experiments involving non-automated observational data collection were performed by an experienced individual who was blind to the genotype condition. All experiments were carried out in accordance with the Guidelines for the Care and Use of Mammals in Neuroscience and Behavioral Research [24] and were approved by the local Institutional Animal Care and Use Committee.
Drug administration
For intracerebroventricular (i.c.v.) drug injections, mice were briefly anesthetized with isoflurane. NPS was synthesized by the Peptide Proteomic Centre, Brain Research Centre, University of British Columbia (Vancouver, BC, Canada). NPS was dissolved in phosphate-buffered saline (PBS, pH 7.4) containing 0.1% bovine serum albumin and injected into the lateral ventricle (total volume: 2 l) as described before [41] .
Behavioral test battery
Initially, one group of mice (both genotypes) was tested in a battery of behavioral paradigms in the following order: locomotion/open field, light-dark box, elevated plus-maze, marble burying, rotarod, grip strength, prepulse inhibition, startle habituation, forced swim, wheel running. The sequence of specific tests spaced by a 3-day inter-test interval was adapted from previously published reports [20, 29] showing that this study design would not affect behavioral test performance. In subsequent studies, separate groups of naive mice were tested only once in all four anxiety paradigms in the following order: open field, light-dark box, elevated plus maze, marble burying. Two other groups of naive mice were tested separately for either wheel running behavior or accelerating rotarod in order to increase the number of animals in these paradigms.
Locomotion
Analysis of locomotor behavior was carried out as described before [41, 28] using an automated activity monitor system (Versamax, Accuscan, Columbus, OH). Number of infrared beam breaks, total distance traveled, vertical activity and episodes of stereotypic behavior were recorded. General activity in NPSR WT and KO mice was recorded over a 90 min period. Arousal was defined as horizontal and vertical activity during the first 10 min of exposure to an unfamiliar arena. Anxiety-like behavior in the open field was measured by recording numbers and total duration of entries into the center of the observation chamber. Center is defined as a 30 × 30 cm imaginary square.
Wheel running
Mice were individually housed in cages equipped with a running wheel and had free access to food and water. Initially, mice were entrained to a 12 h light/dark (LD) cycle. After 16 days of wheel running recording in the LD cycle, mice were placed in constant darkness with dim red light (DD) for 2 weeks in order to assess their endogenous circadian period, followed by 3 weeks where a single 1 h-long light pulse was given each day from 12:00 to 13:00. The free-run period (DD) was analyzed using ClockLab software (Actimetrics, Evanston, IL). During the LD cycle, "early peak" activity is defined as wheel running during the first 6 h after the lights went off and "late peak" activity is defined as wheel running during the last 2 h preceding the onset of the light phase. Early peak activity occurs during the subjective morning of the animal while late peak activity represents activity during the subjective evening. Data are presented as mean wheel revolutions during the last 5 days of each testing period to ensure that animals had adjusted to the light schedules.
Anxiety-like behavior
Experimental conditions for elevated plus maze, light dark box, open field and marble burying paradigms have been described previously [41] .
Forced-swim test
A potential depressive phenotype was assessed using the forced-swim test as described [31] . Briefly, mice were placed individually into 4 l Nalgene cylinders (height 28.5 cm, diameter 17.5 cm) containing 15 cm of water at 21
• C, and the time each animal remained immobile during a 6 min test session was recorded. Swimming, climbing and floating data were recorded with ODLog software (Macropod Software, www.macropodsoftware.com). Animals were considered to be immobile when they ceased struggling/swimming and remained floating motionless in the water, making only minimal movements necessary to keep their heads above the water line. The last 4 min of each trial were used for data analysis [12, 19] .
Startle habituation and prepulse inhibition (PPI)
The apparatus used for detection of startle reflexes consisted of a clear non-restrictive Plexiglas cylinder resting on a platform inside of a ventilated and illuminated chamber (SR-Lab, San Diego Instruments, San Diego, CA, USA). Background noise (a 65 dB broadband noise) was presented alone before each experiment.
The startle response is an intrinsic reflex exhibited when a sudden, highintensity acoustic stimulus (120 dB) is presented to a subject. Amplitude of startle responses was measured in Newtons by accelerometers located inside the chambers. Habituation to the startling stimulus was measured for each animal group by calculating the average responses to five consecutive 120 dB stimulus trials from a session that included 25 120 dB stimuli trials separated by 8 s intervals, preceded by 8 min acclimatization period (65 dB background noise).
Prepulse inhibition (PPI) is defined as a reduction in startle amplitude when a startle-inducing stimulus is preceded by a weaker non-startling warning stimulus. Each PPI test session was preceded by a 10 min acclimatization period with 65 dB background noise. The PPI test session included 12 blocks of trials with a total of 70 trials. Blocks one and twelve consisted of five pulses alone (a 40 ms 120 dB broadband burst). Blocks 2-11 each contained six trials of each type described below that were presented in a pseudo-randomized sequence. Six trial types were presented: a 40 ms broadband 120 dB burst (pulse-alone); four prepulse + pulse trials in which 20 ms-long 69 dB, 73 dB, 77 dB, or 81 dB (4, 8, 12 , and 16 dB above background) stimuli preceded the 120 dB pulse by 100 ms (onset to onset); and a no-stimulus trial. Each trial was presented with a false-random intertrial interval (average of 15 s). Startle magnitude was calculated and expressed as the average response to the pulse-alone trials presented during each block of the session. PPI data were calculated and expressed as both percentage and difference scores. Only percentage scores are presented as both measurements showed comparable results. Percent PPI was derived from the equation: [(pulse alone − (prepulse + pulse))/pulse alone] × 100.
Motor performance
Mice were placed on a rotarod (TSE Systems, Bad Homburg, Germany) at an initial speed of 6 rpm. A session consisted of a 5 min interval during which the rotarod accelerated linearly from 6 to 60 rpm. The latency and rotation speed at which an animal fell off the rod was recorded automatically by an infrared beam located below the rotating rod. Each mouse was given three trials per day with intertrial intervals of 1 h. Mice were tested for rotarod performance on 3 consecutive days.
Grip strength, body weight and body length
Forelimb strength was measured as tension force using a grip strength meter (TSE Systems, Bad Homburg, Germany). Mice were tested 4-6 times with 1 min resting intervals between individual measurements and average grip strength (N) for each animal was calculated from three sessions in which the animal properly grasped the handle with both forepaws. Body weight (g) and length (mm) were measured once a week in mice between 2 and 6 weeks of age. Measurements were always taken at the same time and same day of the week. Body length is defined as the distance from nose to root of the tail and was measured with a digital caliper instrument while allowing the animal to hold onto a metal grid.
Statistical analysis
Behavioral data were analyzed by analysis of variance (ANOVA) with genotype and time or treatment and time as variables, respectively, followed by Bonferroni's post-hoc test where appropriate. Comparisons between genotypes for cumulative activity data, anxiety-related behaviors, behavioral despair and grip strength were made by unpaired t-test. P-values of <0.05 were considered significant. All statistical analyses were performed with GraphPad Prism (GraphPad, San Diego, CA).
Results
Locomotion and behavioral arousal
Central administration of 0.1 nmol NPS in 129S6/SvEvTac WT mice caused significant hyperlocomotion lasting about 30 min as compared to vehicle-injected animals [treatment: F 1,104 = 11.27, p = 0.0051; time: F 8,104 = 9.98, p < 0.0001] (Fig. 1A) . In contrast, horizontal activity did not increase in NPSR KO mice injected These results confirm our previous findings in C57Bl/6 mice [41] , suggesting that NPS-induced hyperlocomotion occurs independent of strain. As expected, NPSR KO mice did not show any effect on locomotor behavior after NPS treatment and were indistinguishable from either WT or KO mice treated with vehicle (Fig. 1 ). These data demonstrate that increases in horizontal activity promoted by activation of central NPS receptors are absent in NPSR KO mice. Vertical activity was virtually absent in all groups of mice, possibly due to the injection procedure or strain influences (data not shown). All mice in this experiment had been habituated to the testing chamber for 60 min prior to the test in order to eliminate novelty-induced exploratory behavior.
In order to investigate responses of NPSR KO and WT mice under conditions of behavioral arousal, their exploratory behavior in a novel environment were recorded over 90 min. As shown in Fig. 2 , when exposed to an unfamiliar observation chamber, NPSR KO mice showed significantly less exploratory activity as compared to their WT littermates ( Fig. 2A and D) while stereotypic behavior was similar between the genotypes (Fig. 2C and F) . Two-way ANOVA of horizontal activity indicated significant main effects of genotype [ (Fig. 2B) . Analysis of cumulative vertical activity indicated an obvious trend toward reduced rearing movements in NPSR KO mice but mean values did not reach statistical significance (p = 0.09) due to large variability among WT animals (Fig. 2E) were also significantly different between the two genotypes over the 90 min observation period whereas ambulation speed (cm/s) did not differ. Together, these data indicate that the reduced exploratory activity of NPSR KO mice is not caused by locomotor deficits but is a result of increased rest time.
Circadian activity
Both NPSR KO and WT mice quickly adapted to dark-phase wheel running under a 12:12 h light/dark (LD) cycle and running activity became stable after about 5-8 days (Fig. 3) . Both genotypes displayed the typical pattern of two distinct phases of activity: a prolonged wheel running activity at dark-onset (early peak) and a shorter second phase preceding the beginning of the light phase (late peak) (Fig. 3A and B) . After the initial habituation period (days 1-9), both genotypes showed similar levels of early peak wheel running activity, averaging about 3000 wheel turns per dark phase during the weeklong observation (days 10-16) (Fig. 3C) . Although NPSR WT mice displayed consistently higher early peak activity than NPSR KO mice, this difference was not statistically significant [genotype: F 1,168 = 2.60, p = 0.109; time: F 6,168 = 0.15, p = 0.989; two-way ANOVA]. However, late peak activity was significantly reduced in NPSR KO mice as compared to their wildtype littermates (Fig. 3C) . Two-way ANOVA revealed a significant effect of genotype [F 1,168 = 19.53; p < 0.0001] with no effect of time or interaction. Mean daily late peak wheel running activity during days 10-16 of the LD recording period was also significantly different between the genotypes [NPSR WT: 1024 ± 58.33 mean daily wheel turns; NPSR KO: 581.2 ± 19.84; p < 0.001, t-test].
Both groups of mice displayed arrythmic activity patterns during 2 weeks of constant darkness (DD) and it was therefore not possible to calculate phase shifts (data not shown). A 1 h light pulse per day during the final 2 weeks of the experiment partially reinstated early and late peak wheel running activity, but circadian activity remained arrythmic (data not shown). The fragmentation of activity under DD therefore appears to be strain dependent.
Wheel running activity under LD conditions was significantly lower in NPSR KO mice than in their wildtype littermates, both during the light and the dark phase (Fig. 3D) . Within genotypes average daily wheel running activity remained similar across the LD, DD and 1 h light pulse periods and NPSR KO mice displayed consistently lower activity levels than NPSR WT mice (data not shown).
Anxiety-like behavior
Since central administration of NPS is able to produce anxiolyticlike effects [41, 18, 40, 16] , we investigated behavioral responses of NPSR KO mice and WT littermates in four different paradigms that are commonly used to measure anxiety-like behavior.
In the open field test, NPSR KO mice spent significantly less time and traveled shorter distances in the imaginary central zone than their WT littermates (Fig. 4A) . Similarly, in both the elevated plus maze and the light-dark box, NPSR KO mice displayed increased signs of anxiety-like behavior by spending less time in the unprotected (open) areas and showing higher average latencies to emerge from the enclosed parts of the apparatus (Fig. 4B and C) . NPSR KO mice spent significantly less time on the open arms of the elevated plus maze and showed significantly longer latencies to emerge from the enclosed dark compartment of the light dark box. General activity, measured as number of total transitions, did not differ between the genotypes in both elevated plus maze and light-dark box, indicating that the reduced exploration of unprotected zones by NPSR KO mice is not confounded by altered levels of general activity in these tests. In the marble burying paradigm, the average number of marbles covered with bedding by NPSR KO mice was slightly higher than the number of marbles buried by NPSR WT mice, albeit not reaching statistical significance (Fig. 4D) .
It should be noted, that the absolute values of time spent exploring the unprotected areas in the open field, elevated plus maze and light-dark box tests were extremely low in NPSR WT mice as compared to C57Bl/6 mice that we had used previously under the same conditions and in the same location. C57Bl/6 mice usually spend 10-20% of the total observation time in the unprotected zones [41] while NPSR WT mice, which are on a pure 129S6/SvEvTac background, only spent 2-5% of the total time exploring these areas. Our data confirm previous reports showing that 129S6/SvEvTac mice are known as a highly anxious mouse strain [4] . It is therefore possible that the high level of innate fear in NPSR WT mice concealed a further increase of anxious behaviors in NPSR KO mice.
Behavioral despair
No significant difference between genotypes was observed in the forced-swim test, indicating that absence of NPSR does not produce a depressive phenotype (Fig. 5) . Absolute values of time spent swimming, climbing or floating in NPSR KO and WT mice were similar to values obtained from C57Bl/6 [23] and therefore indicate no effect of genetic background.
Sensorimotor gating
NPSR is expressed in neurons of the cingulate cortex and in limbic regions that have been implicated in neuronal circuits activated by repeated exposure to acoustic startle [38] . Therefore, we tested NPSR KO and WT mice in two paradigms that measure sensorimotor gating functions. In the acoustic startle habituation paradigm, no difference in startle amplitude or in the subsequent progressive reduction in average startle responses after repeated exposure (i.e. habituation) was observed between NPSR KO and WT mice (Fig. 6A) . Similarly, both genotypes displayed virtually identical responses in pre-pulse inhibition that is considered the most reliable operational paradigm for the measurement of sensorimotor gating mechanisms (Fig. 6B) . Therefore, genetic ablation of NPSR does not appear to interfere with processing of sensorimotor responses. (Fig. 7A) . Average latencies until falling off the rotating rod remained higher in NPSR KO mice vs. WT littermates throughout the 3-day testing period (Fig. 7B) and NPSR KO mice apparently reached maximum performance levels on the third day as no further improvement was observed across the individual trials. Analysis of average daily latencies (Fig. 7B) by two-way ANOVA revealed significant effects (Fig. 7C) , indicating that no inherent physical advantage was responsible for the observed differences in performance. Furthermore, no differences in body weight or body length between the two genotypes were observed in adolescent animals between 2 and 6 weeks of age ( Fig. 7D and E) , excluding basic physical parameters that could affect motor performance.
Discussion
This study presents data from a comprehensive analysis of behavioral phenotypes produced by the targeted inactivation of the NPS receptor gene in mice. Previous studies had indicated that NPS might be involved in behavioral arousal, sleep-wake regulation, modulation of anxiety and stress responses, as well as feeding behavior and cognitive functions [26, 34] . Genetic studies in humans are suggesting involvement of the NPS system in panic disorder (a form of anxiety disorder) [27] and circadian behavior [11] . All of the above knowledge about potential physiological functions of the NPS system was either obtained by administration of the agonist NPS itself or is based on indirect statistical association of genetic data. Observations from a mouse model with permanent genetic ablation of NPSR can therefore confirm, complement or extend our views of physiological processes that are modulated by NPS.
Two sets of data in our current study suggest that a functional NPS system is required for expression or maintenance of behavioral arousal: First, mice lacking NPSR show reduced exploratory activity in a novel environment (Fig. 2) . Second, NPSR KO mice display lower late peak wheel running activity during the subjective evening at the end of the dark phase (Fig. 3) . While the first experiment analyzed acute behavioral arousal triggered by an environmental stimulus, the second observation suggests a role for NPS in setting arousal thresholds that control an individual's incentive level to initiate daily activities. Biphasic activity patterns in rodents have been interpreted as the combined activity of two coupled oscillators, one that mediates the early, or subjective morning, response to light (in the case of nocturnal rodents this corresponds to the onset of darkness), and the other controlling the late, or subjective evening, peak of activity [30] . This bimodality is also preserved under conditions of constant light or darkness, but with altered onset, duration and amplitude of peak activities, indicating that both are encoded by intrinsic mechanisms [1] . In wheel running experiments under LD conditions, early peak activity is at least partially triggered by the obvious environmental stimulus, i.e. the onset of the dark phase. In contrast, late peak activity, i.e. initiation of wheel running before the beginning of the light phase, is assumed to depend on the activity of the internal clock. Since there is no sensory input to trigger the onset or determine the duration of late peak wheel running activity, it can be assumed that inherent arousal levels might have a strong influence on this voluntary behavior. Therefore, the observation that NPSR KO mice show significantly reduced late peak wheel running activity may support the hypothesis that activation of NPSR is involved in setting behavioral arousal thresholds during periods of activity. In addition, NPSR-mediated neurotransmission also appears to be required during periods of elevated behavioral arousal that are produced by challenges such as a novel environment (Fig. 2) . Similar phenotypes with diminished late peak or total wheel running activity have been described in knockout mouse models of vasoactive intestinal peptide [8] , VPAC2 receptor [14] , and histamine H3 receptor [39] , and it will be interesting to determine whether NPS is functionally interacting with any of these systems.
In this context it should also be noted that a functional polymorphism in human NPSR has been associated with delayed average bedtime [11] . Homozygous carriers of the NPSR Ile 107 genotype (this form of the receptor is 5-10 times more sensitive to agonist activation than the other polymorphic variant NPSR Asn 107 ; [33] ) go to sleep about 30 min later than individuals homozygous for NPSR Asn 107 . Our present data indicate that the NPS system might be involved in the control of arousal thresholds in mice during their subjective evening. If the NPS system serves a similar function in humans, a more sensitive NPSR variant would result in enhanced tonic arousal during the subjective evening and thus likely delay the moment when the individual starts to feel sleepy. Obviously, more refined experiments will be necessary to determine the precise role of NPSR in the circadian control and modulation of behavioral arousal.
Since central administration of NPS is able to produce significant anxiolytic-like effects, we also investigated phenotypical changes in NPSR KO mice in various tests of anxiety-like behavior. NPSR KO mice were indeed found to display increased levels of anxietylike behaviors in the open field, elevated plus maze and light dark box test (Fig. 4) after analyzing large cohorts of animals. Defensive behaviors were difficult to assess because strain-dependent "floor effects" were concealing further increases in anxiety-like defensive behaviors in the NPSR KO animals. NPSR KO and WT mice were generated on a pure 129S6/SvEvTac genetic background and this strain is known as a "highly anxious" line of mice [4, 5, 36, 13] . Backcrossing onto a less anxious strain of mice, such as C57Bl/6, will certainly be necessary to further study anxiety-related phenotypes in NPSR KO mice. Our experiments also illustrate the severe limitations of the 129S6/SvEvTac background for analysis of anxiety-like behaviors in mutant mouse models where an increase of anxiety phenotypes is predicted. On the basis of the anatomical distribution of NPSR mRNA expression, we also analyzed phenotypical differences in sensorimotor gating (startle habituation and PPI) or depressive-like behavior (forced-swim test) but found no evidence for a functional role of NPSR in these behavioral paradigms.
An unexpected finding of the present study was the observation that NPSR KO mice appear to have improved motor coordination in the accelerating rotarod test when compared to their wildtype littermates. Forelimb grip strength, body weight and body length appeared equal between both groups of mice, excluding differences in physical strength to be involved. NPSR KO mice displayed significantly better performance during the first trial of the first day and their latencies to fall off the rod increased only slightly over the 3-day trial period. These observations indicate that initial motor performance in NPSR KO mice is very high and little motor learning might have occurred in the subsequent trials. It is therefore not possible to conclude from the present data if -besides superior motor coordination skills -also motor skill learning is enhanced in NPSR KO mice. NPSR mRNA is strongly expressed in the M2 motor cortex and future experiments using local administrations of NPSR agonists and antagonists in this region might help to locate the anatomical substrate for NPSR-mediated modulation of motor coordination or motor skill learning, respectively.
Overall, phenotypical differences between NPSR KO and WT mice were rather mild, indicating that either the absence of NPS signaling has been largely compensated by recruitment of other neuronal mechanisms or that endogenous activation of NPSR in normal animals produces only subtle effects. In summary, we have analyzed behavioral phenotypes in NPSR KO mice and found evidence for a substantial role of the NPS system in regulating behavioral arousal and anxiety-like behaviors. Together with our previous findings showing enhanced arousal after central NPS administration, our current data suggest that the NPS system could be a new member in the ensemble of brain arousal systems that include more established transmitters such as noradrenaline, histamine, glutamate, acetylcholine, dopamine and serotonin as well as neuropeptides such as the orexins/hypocretins [15] .
